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♦"NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium characterized by setting up each signal end-to-end dimension of said multilayer signal side so that it may be 
the optical recording medium which has a multilayer signal side and the reflected light produced in respect of other signals by the exposure of the light 
to the signal side of 1 may not carry out image formation in respect of the signal of further others. 

[Claim 2] In the optical recording medium with which record playback of the information is carried out optically in the signal side of two or more layers 
The n-th signal side (n is one or more integers) is adjoined from the front face of the substrate of a medium. The distance W to the signal side of up 
to [ from the n-th ] ** (n-p) watch (p is one or more integers) (n-p) When the n-th signal side (n is one or more integers) is adjoined and distance to 
the signal side of up to [ from the n-th ] ** (n+m) watch (m is one or more integers) is set to W (n+m) (m is one or more integers), it is W(n-p) !=W 
(n+m). 

The optical recording medium which comes out and is characterized by a certain thing. 

[Claim 3] The distance between said each signal side is an optical recording medium according to claim 1 or 2 characterized by being gradually for a 
long time or short toward the signal side of the maximum upper layer from the front face of the substrate of said medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied also to a multilayer optical card and other optical recording media about the optical recording medium 
which requires board thickness, such as CD (compact disk), MD (mini disc), a laser disk, and a magneto-optic disk, for the disk of 1.2mm thickness, 
and the disk whose board thickness like DVD (digital videodisc) is 0.6mm. 
[0002] 

[Description of the Prior Art] Although the optical recording medium of various classes is developed or put in practical use conventionally, the 
thickness of the substrate of those media is also various. For example, two convergent points of the objective lens which converges light on an optical 
recording medium are prepared in JP.7-65407.A, and the technique which carries out record playback is indicated by the optical recording medium 
with which thickness differs by 2 focal pickup. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the distance between layers in the case of the disk which has the signal side of two or more 
layers among said optical recording media carried out (signal end^to-end dimension) includes dispersion, that it is the same For example, although 
what is necessary is just to carry out image formation to the 5th layer when reading the signal of the 5th layer as c of drawing 5 shows even if it is 
the exposure light from pickup which has one focus in the case of the disk which has the signal side of five layers There was a problem which carries 
out image formation at the 1 or 3rd layer also in everything but the 5th layer. 

[0004] Then, it was not made in order that this invention might cancel the trouble mentioned above, and it aims at offering the optical recording 
medium which can obtain only the reflected light from the signal side of the specific layer which should be essentially carried out reading appearance, 
without reading the reflected light from the signal side of the layer which should not be carried out reading appearance the reflected light from a 
medium front face, or essentially. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention offers the optical recording medium which becomes the 
configuration of following (1 ) - (3). 

(1) The optical recording medium characterized by setting up each signal end-to-end dimension of said multilayer signal side so that it may be the 
optical recording medium which has a multilayer signal side and the reflected light produced in respect of other signals by the exposure of the light to 
the signal side of 1 may not carry out image formation in respect of the signal of further others. 

(2) In the optical recording medium with which record playback of the information is carried out optically in the signal side of two or more layers The 
n-th signal side (n is one or more integers) is adjoined from the front face of the substrate of a medium. The distance W to the signal side of up to 

[ from the n-th ] ** (n-p) watch (p is one or more integers) (n-p) When the n-th signal side (n is one or more integers) is adjoined and distance to the 
signal side of up to [ from the n-th ] ** (n+m) watch (m is one or more integers) is set to W (n+m) (m is one or more integers), it is W(n-p) !=W (n+m). 
The optical recording medium which comes out and is characterized by a certain thing. 

(3) The distance between said each signal side is an optical recording medium according to claim 1 or 2 characterized by being gradually for a long 
time or short toward the signal side of the maximum upper layer from the front face of the substrate of said medium. 

[0006] 

[The mode of implementation of invention] A desirable example explains the gestalt of operation of the optical recording medium of this invention. 
Drawing 1 is the block diagram showing DVD as an information record regenerative apparatus which has an optical pickup, and the outline 
configuration of CD common player. In drawing 1 , there is a truck spirally formed toward the periphery from inner circumference in the disc-like disk 1 
as an optical recording medium, and when an optical pickup 2 gives a laser beam spot to this truck, predetermined information is reproduced optically. 
In addition, in the case of the optical disk unit which has a record function, record and playback are performed. This disk 1 performs servo control 
through pre amplifier 3 in the servo control circuit 4 based on the reproduced signal in which reading appearance was carried out by the optical pickup 
2, and rotates by CLV (constant linear velocity) with the motor drive 6 and a spindle motor 7. 

[0007] An optical pickup 2 explains the example of drawin g 1 as a playback special-purpose machine, although an optical head is constituted with the 
magnetic modulation head of a graphic display abbreviation when adding a record function, the above-mentioned optical head (in the case of a record 
playback machine), or an optical pickup 2 — (the case of a playback special-purpose machine) — the motor drive 6 — a disk 1 — radially — being 
movable . Moreover, the signals RF1 and RF2 for reproducing the optical information recorded on the disk 1 based on the reflected light of owner 
Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. in the laser diode which carries out outgoing radiation are outputted, or two signals E and F 
for tracking error signal detection, signal A-D for focal error signal detection of quadrisection of an astigmatism method and the 3 beam method, are 
outputted. These signals are inputted into pre amplifier 3. 

[0008] Drawin g 2 shows the sensor part ABCDEFIJ of said optical pickup 2 with a square, respectively, is circular and shows signs that the optical 
spot is carrying out incidence to them. The direction shown by the arrow head Y is a longitudinal direction of a truck, and the direction shown by the 
arrow head X is radial [ of the disk 1 vertical to the longitudinal direction of a truck ]. From each sensor part, said signal A-F reproduced optically, and 
RF1 and RF2 are outputted, and tracking and in case focusing control is carried out, while an optical pickup 2 is offered to the truck of a disk 1, 
playback of an EFM signal is presented. 

[0009] While pre amplifier 3 acquires an EFM signal based on said signals RF1 and RF2 Focal error signal FE (= A+B-C-D) for detecting a gap of the 
spot of those sum signals AS (= A+B+C+D) and reflected lights based on said signal A~D for focal error signal detection is calculated. Moreover, based 
on the signals E and F for tracking error signal detection, the tracking error signal TE (= F-E) is calculated, and it outputs to the servo control circuit 
4 and a system controller 5. 

[0010] while the servo control circuit 4 restores to an EFM signal at the time of playback and carries out an error correction decryption at it based on 
the output signal from pre amplifier 3 and a system controller 5 — focal error signal FE and the tracking error signal TE — being based — an optical 
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pickup 2 — the truck of a disk 1 — receiving — tracking — and it controls through Motor Driver CTto carry out focusing. 

[0011] The system controller 5 as a servo-on means Various signal A-F from pre amplifier 3, focal error signal FE, and the A/D converter that 
incorporates the tracking error signal TE etc., The laser diode in an optical pickup 2 For example, the PWM section for driving by the signal according 
to a 12-bit PWM signal, and controlling the output power of a laser diode, The configuration which is not illustrated [ CPU / of business, such as a 
program, / RAM of business, such as a work area, / ROM, CPU ] is built in. While obtaining the error signal for carrying out tracking control of the 
focus of quadrisection ABCD astigmatism, and three beam EF from pre amplifier 3 Set up spacing between 2 foci to an optical pickup 2, distinguish 
the class of disk during a focal search, and servo-on is carried out to a predetermined reflected light field based on the distinction result. The location 
of an optical pickup 2 and the control command of a rate are given to the servo control circuit 4, servo control is performed, PLL is made to follow a 
regenerative signal and decoding and error correction processing of the digital data of EFM are performed. 

[0012] Motor Driver 6 is made as [ control / an optical pickup 2 and a spindle motor 7 ], and constitutes the servo control means as two positioning 
means in tracking and focal control with pre amplifier 3, the servo control circuit 4, and the system controller 5. 

[0013] In servo system, thus, by pre amplifier 3 - Motor Driver 6 A tracking servo means to generate a tracking error signal, to return based on two or 
more outputs of the sensor of said optical pickup 2, and for said disk 1 to receive radially and to position said optical pickup 2, A focus servo means to 
generate a focal error signal, to return based on two or more outputs of said sensor, and to position said optical pickup in the direction of a focus, 
Based on detection of two or more reflected lights, the class of disk is distinguished during a focal search, and where a focus is carried out to a 
predetermined reflected light field based on the distinction result, the servo-on control means which sets servo control by the servo control means to 
ON (servo-on is carried out) is constituted. 

[0014] Focal error signal FE of A+C-B-D based on the output to which the focus carried out l/V conversion of each output of the ABCD sensor of 
quadrisection by the astigmatism method, and amplified here Tracking moreover, the tracking error TE of E~F based on the output which carried out 
I/V conversion and amplified each output of EF sensor of the 3 beam method A/D conversion is carried out, respectively, servo processing is 
performed in digital one, an output is outputted by PWM, and it consists of a feedback loop which drives a focal coil and a tracking coil by Motor 
Driver 6. 

[0015] The block configuration shown in this drawing 1 is common in an optical record regenerative apparatus, and can be applied by subsequent arts 
common to equipments, such as CD, DVD, MO, MD, and a record regenerative apparatus using PC (phase change mold disk). For example, with 
reference to JP,7-65407,A, two kinds of disks of board thickness W1 and W2 shall be played by the optical pickup 2 of two foci. The numerical 
aperture of the objective lens for forming an optical spot on a disk 1 the spot of NA=0.45 While playing board thickness W1=1.2mm CD, numerical 
aperture the spot of NA=0.6 Board thickness W2=0.6mm DVD shall be reproduced, in the case of the 1st example, in the case of 1= 0.3mm of FDs, and 
the 2nd example, it is made into 2= 0.9mm of FDs, and it states the spacing FD between foci of two foci to a detail about setting out of the spacing 
FD between 2 foci. 

[0016] Drawing 3 is what shows the state transition of two foci moved when impressing so that a current may be gradually increased to the focal coil 
which an optical pickup 2 does not illustrate, and raising an optical pickup 2. a and b of drawing 3 show the case of the board thickness W1=1.2mm 
disk in the 1st example whose spacing between foci of two foci is 1= 0.3mm of FDs, and the case of a board thickness W2=0.6mm disk. Moreover, c 
and d of drawing 4 show the case of the board thickness W1=1.2mm disk in the 2nd example whose spacing between foci of two foci is 2= 0.9mm of 
FDs, and the case of a board thickness W2=0.6mm disk. 

[0017] Here, as effect of a disk front face, if image formation is carried out to a disk front face, a signal side, and coincidence, since the spacing FD 
between 2 foci is influenced [ the modulation in low frequency, or ] of offset, it will not be made like thickness. In order not to carry out image 
formation to the front face of the disk of board thickness W2 by b of drawing 3 especially, it is necessary to make spacing FD between 2 foci into 
about 0.2 [ board thickness W1=0.6mm ] to 0.8 times from the ununiformity of the thickness of a disk, or the condition near the front face of a disk. In 
the example, it may be 0.3mm. That is, it is as follows when a formula shows. 
FD=W1xK (K is a multiplier and is 0.2-0.8) 

[0018] Or they are FD>W1 (0.6mm) and FD=W1+(W2-W1 ) x (0.2-0.8) so that image formation may not be carried out on board thickness W2 but image 
formation may be carried out on board thickness W1 in c of drawing 3 , and d. 

That is, it is made the mid-position of the thickness of board thickness W2. It is as follows when a formula shows this. It becomes FD=W2xK+W1x (1- 
K). In addition, the refractive index in a plot top disk is not taken into consideration here (since a refractive index generally changes, it is necessary to 
take into consideration). 

[0019] Next, drawing 4 is drawing for the disk whose board thickness is 0.6mm consisting of a two-layer signal side, and explaining setting out of 
spacing between 2 foci in case the disk whose board thickness is 1.2mm is the signal side of one layer. In addition, as for distance W3 between layers 
of the disk which becomes by two-layer, even two or more layers are the distance between layers of maximum in this case. About [ double sign 
10micrometer ] thickness varies also as 50 micrometers, or this signal end-to-end dimension depending on the manufacture approach When pasting 
up two-layer by lamination, for example, in a core If a transmission coefficient and a refractive index may not be stabilized and image formation of the 
distance FD between 2 foci is carried out to a disk front face, a signal side, and coincidence between this signal plane, since it is influenced [ the 
modulation in low frequency, or ] of offset, it cannot do as effect of a disk front face. 

[0020] Therefore, as shown in a of drawin g 4 which reproduces the 1st layer of board thickness W1 disk, in order to carry out image formation of the 
reflected light of the two-layer eye of a precedence focus on W1 , FD>2xW3 is required, and in b of drawing 4 , in order to carry out image formation of 
the reflected light of the 1 st layer on W1 , it is necessary to be FD+2xW3<W1 . It is desirable for the focus of a, b, and c of drawing 4 to be from 0.2 to 
0.8 on W1 in this condition. Moreover, similarly, d of drawing 4 and e also need to be FD>W1+2xW3, and need to be FD<W2. It is desirable for the focus 
of d of dr awing 4 and e to be from 0.2 to 0.8 on W2 in this condition. 

[0021] that is The substrate of the 1st disk which consists of a two-layer signal side When distance from the front face of the substrate of W3 and 
the 2nd disk to a signal side is set to W2 (W2> W1) for the maximum distance from the W1 and 1st signal side to the 2nd signal side, the distance from 
the front face of (clear layers, such as a polycarbonate which constitutes a disk, or glass) to the 1st signal side They are FD<W1-2xW3, FD>2xW3, and 
FD=2xW3+W1xK (K is 0.2-0.8) about the spacing FD between 2 foci. 
Or FD>W1+2xW3, FD<W2, and FD=2xW3+W2xK+W1 x (1-K) 

It is desirable for it to be alike and to set up. In addition, the refractive index in a plot top disk is not taken into consideration here (since a refractive 
index generally changes, it is necessary to take into consideration). Moreover, since the echo when an echo of the two-layer eye of the precedence 
focus of a of drawing A returns to the 1st layer in a multilayer case is reducing the echo of hard flow by the disk, if image formation is not directly 
carried out to the 1st layer, it does not become a problem. 

[0022] Next, oVawjng S is drawing explaining setting out of the distance between layers in the case of the disk which has the signal side of two or more 
layers. Although what is necessary is just to carry out image formation to the 5th layer when reading the signal of the 5th layer so that a signal end- 
to-end dimension may turn out to be the same in the range of dispersion simply by c of drawing_5 like a of aVawjng_5 , and b in the distance between 
layers of a multilayer disk, when it has the signal side of five layers In order that the reflected light of the signal side of the 4th layer may carry out 
image formation to the 3rd layer and the reflected light of the signal side of the 3rd layer may carry out image formation also to everything but the 5th 
layer at the 1st layer, image formation is carried out to the 1 or 3rd layer, and the echo of hard flow is reduced, but since about 10 micrometers is 
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changed also considering a signal end-to-end dimension as 50 micrometers, it is not desirable. 

[0023] Then, it changes one layer of signal end-to-end dimensions at a time, and is made for a focus not to suit in a of drawing 5 , and b. In this case, 
it is made not to overlap including said dispersion. If the sum between the layers which adjoin within [ all ] a layer including dispersion generally is not 
equal to the sum between the layers which adjoin reversely, two foci do not suit. For example, by a of drawing 5 , and b, when based on W4, W4 !=W3, 
W4 !=W3+W2 and W4 !=W3+W2+W1 , then a focus do not suit. Moreover, similarly, when based on W3, W3!=W2 and W3!=W2+W1 , then a focus do not suit. 
Furthermore, when based on W3+W4, W3+W4 !=W2 and W3+W4 !=W1+W2, then a focus do not suit. The n-th signal side (n is one or more integers) is 
adjoined from the front face of the substrate of a disk. Namely, the distance W to the signal side of up to [ from the n-th ] ** (n-p) watch (p is one or 
more integers) (n-p) When the n-th signal side (n is one or more integers) is adjoined and distance to the signal side of up to [ from the n-th ] ** 
(n+m) watch (m is one or more integers) is set to W (n+m) (m is one or more integers), it is W(n-p) !=W (n+m). 
Then, it is good. 

[0024] Moreover, distance between each signal side is made the relation it is gradually for a long time or short unrelated toward the signal side of the 
maximum upper layer from the front face of a substrate, as shown in a or b of drawing 5 . In addition, like a of drawing 5 . and b, if the distance W1 and 
W2 between signal sides, W3, and the ratio of W4 are made the relation of "2, 3, 4, 5", "5, 4, 3, 2" or "2, 3, 4, 2", and the ratio of the prime factors, 
such as "1, 3, 5, 7". a focus does not suit. As a ratio of the distance, there should just be a ratio between the distance exceeding the range of 
dispersion at least. 

[0025] It is based on the output of optical pickup plurality which has the sensor divided into the plurality which receives the reflected light from a disk 
in the above-mentioned example. In performing well-known focal search actuation, based on detection of two or more reflected lights, the class of 
disk is distinguished during a focal search. Suppose that servo control by servo control means to position an optical pickup in the direction of a focus 
where a focus is carried out to a predetermined reflected light field based on the distinction result is set to ON (let a focus servo control loop be a 
closed loop). Distinction of the class of the above-mentioned disk can be performed by measuring the level of at least two or more time intervals of 
the amount signal of reflected lights, or the two amounts or more of reflected lights. It is easily realizable with the microcomputer in the system 
controller 5 of drawing 1 to form further the servo-on means which sets servo control by the servo control means to ON where a focus is carried out 
in a predetermined reflected light field using this distinction result. 
[0026] 

[Effect of the Invention] Since it changes one layer of signal end-to-end dimensions of a multilayer disk at a time and was made for a focus not to 
suit according to the optical recording medium of this invention as explained above, the focus which originally has not carried out image formation to a 
signal side carries out image formation to a disk front face etc., and does not become a problem, and the effect of [ between signal sides ] can be 
avoided. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing DVD as an information regenerative apparatus which has an optical pickup, and the outline configuration of 
CD common player. 

[Drawing 2] It is the explanatory view in which showing the sensor part ABCDEFIJ of the optical pickup 2 of drawing 1 with a square, respectively, are 
circular and showing signs that the optical spot is carrying out incidence to them. 

[Drawing 3] It is an explanatory view explaining setting out of the state transition of two foci moved when impressing so that a current may be 
gradually increased to the focal coil which the optical pickup 2 of drawing 1 does not illustrate, and raising an optical pickup 2, and spacing between 2 
foci. 

[Drawing 4] It is an explanatory view for the disk whose board thickness is 0.6mm consisting of a two-layer signal side, and explaining setting out of 
spacing between 2 foci in case the disk whose board thickness is 1.2mm is the signal side of one layer. 

[Drawing 5] It is an explanatory view explaining setting out of the distance between layers in the case of the disk which is applied to the optical 
recording medium of this invention, and consists of a signal side of two or more layers. 
[Description of Notations] 

1 Disk (Optical Recording Medium) 

2 Optical Pickup 

3 Pre Amplifier 

4 Servo Control Circuit 

5 System Controller 

6 Motor Driver 

7 Spindle Motor 



[Translation done.] 
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